Sleep disturbances are common in psychiatric disorders, but the causal relationship between the two and the underlying genetic factors is unclear. The DISC1 gene is strongly linked to mood disorders and schizophrenia in a Scottish pedigree. In an earlier study we found a sleep homeostasis disturbance in a Drosophila model overexpressing wild-type human DISC1. Here we aimed to explore the relationship between sleep and the DISC1 gene in a mammalian model, a novel transgenic mouse model expressing full-length human DISC1. We assessed circadian rhythms by monitoring wheel running activity under normal 24-h light:dark conditions and in constant darkness and found the DISC1 mice to have normal circadian photoentrainment and normal intrinsic circadian period. We also assessed sleep duration and quality in the DISC1 mice and found that they were awake longer than wild-type controls at baseline with a tendency for lower rebound of delta activity during recovery from a short sleep deprivation. Thus we suggest that DISC1 may be involved in sleep regulation.
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Introduction
Sleep is an active process which is critical for our physical and mental health. Sleep is regulated by two processes: a homeostatic process which increases sleep drive as a function of the duration of wakefulness, and a circadian process which consolidates sleep to specific phases of the light/dark cycle (Borbely, 1982) . Various types of sleep disturbances in psychiatric disorders are well known and contribute to the distress of the patients (Wulff et al., 2010) . Sleep disturbances are a core symptom of depression with insomnia afflicting a majority of the patients (Nutt et al., 2008) . Sleep disturbances are also prominent in schizophrenia (Monti et al., 2013) .
Sleep is hypothesized to result from the accumulation of homeostatic brain chemicals, nitric oxide and adenosine during wakefulness (Brown et al., 2012) . These homeostatic sleep factors accumulate in the basal forebrain and cortex and inhibit wakepromoting neurons, such as orexinergic neurons (Sakurai, 2007) . In addition, involvement of cAMP response element binding protein (CREB) in sleep homeostasis has also been suggested (Hendricks et al., 2001; Graves et al., 2003) . Sleep homeostasis is typically manipulated by sleep deprivation: sleep deprivation increases the homeostatic drive for sleep, increases the prevalence and power of delta activity and causes subsequent increased sleep once allowed to sleep (sleep rebound) (Brown et al., 2012) . Nonetheless, the functional relationship between sleep disturbances and the pathology of major mental illness remains elusive. Rodent models are promising tools in this respect (Oliver et al., 2012; Phillips et al., 2012) .
The DISC1 gene was identified as the sole transcript with an open reading frame disrupted by an inherited chromosomal abnormality in a Scottish pedigree with familial mental illness (Blackwood et al., 2001) . Although the genetic role of DISC1 in sporadic cases of schizophrenia or mood disorders is under debate (Mathieson et al., 2012; Sullivan, 2013; Porteous et al., 2014) , neurobiology representing a loss of DISC1 function (e.g., RNAi interference) has indicated that the biological pathway involving DISC1 is likely to represent, at least in part, key pathophysiologies of major mental illness (Brandon and Sawa, 2011; Tomoda et al., 2016) . Nonetheless, the biological impact of DISC1 deficits in the Scottish pedigree http://dx.doi.org/10.1016/j.neures.2016.06.006 0168-0102/© 2016 Elsevier Ireland Ltd and Japan Neuroscience Society. All rights reserved.
